It has been shown in the past that the real part of the ǫ ′ /ǫ ratio is particularly sensitive to anomalous gauge couplings that modify the Standard Model Lagrangian. Due to the loose bounds on these couplings coming from low energy processes and to the poor sensitivity of hadron colliders to couplings such as ∆g Z 1 , it has been argued that anomalous couplings could still produce an enhancement of Re ǫ ′ /ǫ bringing this observable closer to the experimental value obtained by KTeV, NA31 and NA48. The impact of the new measurements done at LEP 2 in these years is discussed and new severe constraints to this hypothesis are determined.
Since 1995, it has been noted [1] that anomalous triple gauge couplings (TGC) involving W W γ and W W Z vertices could modify significantly the Standard Model (SM) prediction concerning ǫ ′ /ǫ . More precisely, strong penguin diagrams and isospin breaking due to quark masses completely dominate the SM prediction of Re ǫ ′ /ǫ for low values of m t . However, for m t of the order of 170 GeV, the effects of electroweak penguin diagrams are sizeable [2] and therefore Re ǫ ′ /ǫ becomes sensitive to anomalies in the bosonic sector of the SM.
The possibility that anomalous TGC could modify and, particularly, enhance Re ǫ ′ /ǫ has been considered with interest, especially because several experimental measurements still point towards a rather high value of Re ǫ ′ /ǫ with respect to the SM expectation. In fact, present theoretical errors on Re ǫ ′ /ǫ , coming mainly from the uncertainties in the models for hadronic matrix elements, prevent us from drawing conclusions about the effectiveness of SM in the CP violating sector. On the other hand, it is interesting to quantify to what extent the hypothesis of anomalous enhancement of Re ǫ ′ /ǫ is corroborated by the intense experimental investigation on the bosonic sector of the SM carried out at LEP 2 since 1996.
It is customary to express general deviations from the SM in the bosonic sector in the framework of effective theories [3] . In this case, the most general Lagrangian invariant under
where W ±µ are the W boson fields and V = γ, Z. Defining g W W γ = e and g W W Z = e cotθ W , this Lagrangian allows anomalous values for the C-and P-conserving couplings κ γ , κ Z , g Z 1 , g γ 1 (equal to 1 in SM). Moreover, new contributions coming from operators absent in the standard theory are present. These are λ V , which also conserves both C and P -parity; g V 5 (C and P violating but CP conserving) and the CP violating terms g V 4 ,κ V andλ V . In terms of the W magnetic dipole and electric quadrupole they contribute as
where eg 1 γ is the W charge and s its spin. To simplify the notations, it is convenient to introduce the deviation from the SM couplings
CP-violating terms are constrained by the neutron and electron electric dipole moments [6] . CP-conserving anomalous couplings affect low-energy rare decays [7] , W production processes at high scales (LEP 2 and Tevatron) and electroweak corrections to the W ,Z, γ propagator ("oblique corrections"). Oblique corrections have been extensively tested at the scale of m Z at LEP 1 and SLC. In order to evade the tight constraints already obtained from LEP at the Z 0 -pole, present LEP 2 measurements are expressed as limits to couplings contributing to the effective Lagrangian (1) after imposing SU(2) ⊗ U(1) gauge invariance and retaining only the lowest dimension operators [8] [9] [10] . This approach implies relations amongst the various TGC [10] and reduce the number of independent couplings to three: for ∆S=1, modified in order to cope with anomalous TGC, has been computed in [11] . It has been shown that the CP-violating couplings and ∆κ Z do not contribute to leading order,
. Running H ef f at the scale of µ = 1 GeV implies the knowledge of the boundary conditions of the Wilson coefficients in SM [12] and in the occurrence of anomalous couplings [11] . In the calculation of [11] a cut-off Λ of 1 TeV has been used for terms proportional to ∆g Z 1 and ∆κ γ . The results obtained in [11] depend, in general, on the anomalous couplings ∆g 
where the overall normalisation factor H depends mainly on the knowledge of the hadronic matrix elements and, according to the calculation of [13] [20, 14] ) and make the hypothesis of an anomalous enhancement of Re ǫ ′ /ǫ due to TGC rather attractive.
It is interesting to note, however, that some very recent updates of the theoretical calculations of the hadronic matrix elements [14, 19] The current situation is depicted in figure 3 . Here the world average has been computed inflating the error until χ 2 /ndf = 1, in order to deal with the discrepancy between the old E731 measurement and the analyses of KTeV, NA31 and NA48. Simple rejection of E731 results in a world average of ( 21.6 ± 2.7 ) · 10 −4 . The allowed range for ∆g (95% C.L.) ,
to be compared with the pre-LEP 2 measurement of 5.4 10 −4 < Re ǫ ′ /ǫ < 30.5 10 95% C.L.
Contributions from other couplings have very limited impact on Re ǫ ′ /ǫ by virtue of eq.(3). It has to be noted that results for the TGC parameters have been quoted without use of a form factor Λ, describing the scale at which new physics should become manifest.
Inclusion of such a parameter with Λ = 1 TeV, for sake of consistency with [11] , and form factors of the type used, for example, in [22] would increase the limits obtained for Re ǫ ′ /ǫ by no more than 4%.
In conclusion, we have shown that present LEP 2 data highly constrain the hypothesis of a non-standard enhancement of Re ǫ ′ /ǫ coming from anomalies in the bosonic sector of the SM. In particular, the sensitivity of the process e + e − → W + W − to ∆g Z 1 allows a reduction of the possible contribution to Re ǫ ′ /ǫ from this coupling by a factor of about 4.
